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Objective. To study the Spondylitis Functional In-
dex (SFI) by having two physical therapists observe 
patients with spondylitis perform various tasks listed 
on the instrument. The physical therapists' observa-
tions were compared with each other and with the self-
reported abilities of the patients. 
Methods. Subjects (n = 30) were recruited from a 
cross-section of patients participating in a prospective 
randomized, multicenter, double-blind, parallel clini-
cal trial of the efficacy of suJfasalazine on ankylosing 
spondylitis (n = 13), psoriatic arthritis (n = 13), and 
Reiter's syndrome (n = 4) conducted at the Veterans 
Affairs Medical Center in Salt Lake City. Percents of 
agreement and Cohen's kappa analysis were used to 
Supported in part by the Cooperative Studies Program of the 
Department of Veterans Affairs Medical Research Service. 
Carolee Moncur, PT, PhD, Professor of Physical Therapy and Ad-
junct Professor of Rheumatology, Divisions of Physical Therapy and 
Rheumatology, University of Utah; Grant W. Cannon, MD, Associate 
Chief of Staff for Education, Veterans Affairs Medical Center 
(VAMC), and Associate Professor of Medicine, Division of Rheu-
matology, Department of Internal Medicine, University of Utah 
School of Medicine; Merlene Shaw, RN, Research Associate, Divi-
sion of Rheumatology, VAMC; Debra Willardson, PT, MS, senior 
physical therapy student, Division of Physical Therapy, University 
of Utah; and Daniel 0, Clegg, MD, Chief of Rheumatology, V AMC, 
and Professor of Medicine, Division of Rheumatology, Department 
of Internal Medicine, University of Utah School of Medicine, Salt 
Lake City, UT. 
Ms. Shaw is deceased. 
Address correspondence to Carolee Moncur, PhD, PT, Professor, 
Division of Physical Therapy, 1130 Annex, University of Utah, Salt 
Lake City, UT 84112. 
Submitted for publication December 18, 1995; accepted in revised 
form February 13, 1996. 
\!:) 1996 by the American College of Rheumatology. 
182 
assess the reliability of the observations of the thera-
pists and patients. 
Results, The overall percent of agreement between 
the observers on the SFI was 93%. The overall percent 
of agreement between observer 1 and patients on the 
SF! was 66% and between observer 2 and patients WQS 
67%. The overall inter-observer reliability measured by 
the Pearson coefficient was 0.91 and by Cohen's kappa 
was 0.86. Between observer 1 and the patients the Pear-
son was r = 0.53 and K 0.39. For observer 2 the 
Pearson was r = 0.52 and K 0.39. 
Conclusions. We consider the agreement and reli-
obility between observers to be high. The agreement 
and inter-observer reliability was poor between observ-
ers and patients. The SF!, as enhanced for use in this 
study to assess change in functional ability of patients 
with spondylitis, demonstrated high reliability when 
used by trained observers. 
Key words. Seronegative spondylarthropathies; 
Functional assessment; Reliability. 
INTRODUCTION 
The seronegative spondylarthropathies are a group 
of related rheumatologic conditions that share similar 
clinical, radiologic, and genetic features. Included in 
this group are ankylosing spondylitis (AS) (1), Reiter's 
syndrome (RS) (2), and psoriatic arthritis (PsA) (3). The 
course of ankylosing spondylitis is variable, with some 
patients having spontaneous remissions following a 
relatively brief period of active disease, Others will 
develop chronically active. progressive, debilitating 
disease (4). The courses of Reiter's syndrome and pso-
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T 
T Arthritis Care and Research 
riatic artluitis have not been as well-described in the 
literature. 
The overall goal of treatment of seronegative spon-
dylartluopathies is to maintain or improve the func-
tional ability and quality of life of the patient (5). Too 
often, the actual functional limitations of the patient 
are overlooked by focusing on the extent of involve-
ment rather than how well the individual can accom-
plish a functional task. Functional limitations may 
serve as problems in their own right and may be more 
important to the patient than the manifestations of their 
artluitis (6). Assessment of the functional abilities of a 
patient is of clinical importance in helping to validate 
treatment efficacy. 
Asking patients whether they have difficulty per-
forming their activities of daily living (ADLs) is helpful; 
however, the subjective report may not entirely reflect 
what the patient is capable of doing (7). On the other 
hand, it is not always practical to observe the patient 
simulating ADLs in a busy clinic. Therefore, a practical 
alternative may be the use of a reliable and valid func-
tional status instrument that combines both report and 
observation. 
While the use of health and functional status instru-
ments has gained prominence in the last decade for 
exploring various features of rheumatoid arthritis in-
cluding changes in response to medication, there are 
few instruments which accomplish a similar measure 
of the seronegative spondy larthropathies. Dougados 
and colleagues created a Spondylitis Functional Index 
(SFI) to assess the functional ability and articular status 
of patients with AS (8). Upon searching the literature, 
no functional status instruments were found that as-
sessed the functional abilities of persons with PsA or 
RS. 
The SFI has been demonstrated to detect change 
and/or improvement in treatment with nonsteroidal 
anti-inflammatory drugs (NSAIDs) in patients with AS. 
Since the SFI is a patient self-report assessment, we 
were interested in determining the extent to which two 
trained observers agreed with each other and with the 
patient self-report regarding the patient's functional 
ability. While Dougados et al (8) reported that there 
were no statistically significant differences between the 
reports of two observers on the same AS patients ob-
served at the same time, what is meant by observation 
is unclear, and whether the patients were doing func-
tional activities was not reported. 
We were also interested in using the SFI with pa-
tients who had PsA and RS to determine inter-observer 
reliability as well as patient-observer reliability of the 
instrument. This paper reports our findings of obser-
vations of patients doing most of the tasks on the SFI. 
the reliability coefficients between observers. and the 
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reliability coefficients between patients and observers. 
Other questions addressed were: 1) Did the subject use 
adaptive body maneuvers to accomplish the activity as 
observed by the therapists? 2) Did the subject use an 
assistive device to accomplish the activity and was it 
reported on the SFI? 3) Did the patient report pain, 
immobility, or other distresses while doing the activity 
and was it reported on the SFI? 
PATIENTS AND METHODS 
Patients selected for this study were participants 
who had been previously selected to participate in a 
prospective randomized. multicenter, double-blind, 
parallel study of the efficacy of sulfasalazine versus 
placebo in patients with AS. PsA, and RS at the Vet-
erans Affairs Medical Center (V AMC) in Salt Lake City, 
Utah. A cross-section of 30 subjects with either AS, 
PsA, or RS was identified to be assessed during the 
period between June and October. Criteria for selection 
for the larger multicenter trial required that the patient 
had AS (as diagnosed using modified New York criteria 
for primary AS) (9), PsA, or RS (10) with sufficient 
disease activity that a response to sulfasalazine could 
be assessed, failed to respond to conventional NSAID 
therapy, was over age 18, and had the disease onset 
after age 16. 
Efficacy of medication was evaluated using a variety 
of outcome measures reported elsewhere (11). On a 
regularly scheduled visit to the clinic, each subject was 
invited to participate in a cross-sectional study. The 
SFI as a self-report was completed as part of the routine 
clinical assessment of drug efficacy. Immediately fol-
lowing completion of the SFI, subjects were observed 
accomplishing the tasks on the SFI by two masked. 
trained observers who were physical therapists (CM 
and DW). Immediately upon completion. both the SFI 
self-report data and the SFI functional assessment data 
were given to the research associate (MS) so that the 
observers were unaware of the responses given on the 
self-report as well as the assessments of each of the 
observers. 
The protocol was as follows. On a scheduled clinic 
visit between June and October, patients in the study 
were assessed by the rheumatologist (GWC) , the re-
search associate, and the two observers. Subjects were 
asked to demonstrate the activities on the SFI as they 
appear in Table 1. The observations took place in the 
rheumatology clinic at the V AMC and lasted approx-
imately 1 hour. The task used to simulate the person 
doing a job or housework was pushing a broom around 
the clinic floor and furniture to allow observation of 
how it was accomplished. 
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Table 1. Tasks on the Spondylitis Functional Index observed by two 
observers . 
1. Bend over to pick up an object 
2. Climb one flight of stairs 
3. Cough or sneeze 
4. Crouch down 
5. Do your job or housework 
6. Get into a car 
7. Get out of bed 
8. Get up from a chair 
9. Lie down 
The SFI was expanded from the original version 
where patients were only allowed to report "yes," "yes 
with difficulty," or "no," The expanded version al-
lowed each therapist to independently record whether 
Table 2. Demographics of cross-sectional sample of 30 
subjects with seronegative spondylarthropathy, ankylosing 














Married, n (%) 25 (84) 
Divorced, n ('Yo) 4 (13) 
Widowed, n (%) 1 (3) 







Smoker, n ('Yo) 6 (20) 
Nonsmoker, n (%) 24 (80) 
Disease duration, years 
Mean 15.13 
Range 2-41 






10. Pull on pullover shirt 
11. Run 
12. Put on your shoes 
13. Sleep on your back 
14. Sleep on your stomach 
15. Remain standing for 10 minutes 
16. Sit down in a chair 
17. Turn in bed 
18. Pull on trousers 
the person could accomplish the task with no diffi-
culty, accomplish the task with difficulty, could not 
accomplish the task, used an assistive device to com-
plete the task, used an adaptive body maneuver to ac-
complish the task, or reported pain or discomfort while 
doing the task. In addition to the foregoing modifica-
tions, the therapists were to assess and record the level 
of difficulty (mild, moderate, severe) the patient had 
in accomplishing the task. 
The analyses were completed using the BMDP sta-
tistical software on an IDM-compatible Pc. The data 
presented in this paper represent the responses of pa-
tients and observers on the categories of yes (with no 
difficulty), yes with difficulty, and no (cannot do the 
task). Correlations were performed using the Pearson 
correlation coefficient and Cohen's kappa (12-14) for 
comparison between the two observers and between 
observers and patients. Probability for statistical testing 
was set a priori at P < 0.05. Demographic data, scores 
on the SFI, means, differences, and the percent of agree-
ment between two observers and between the patients 
and observers were calculated. 
RESULTS 
The demographics of the cross-section of patients 
(AS == 13, PsA == 13, RS = 4) are listed in Table 2. The 
overall percent of agreement between the two observers 
on the SFI was 93% of the time (AS = 90%, PsA == 
94%, RS = 96%). When all patients were combined, 
the percent of agreement for individual components of 
the SFI ranged from 83% to 100% (Figure 1). The de-
gree of agreement between the two observers was sta-
tistically significant for each parameter (P < 0.01 to P 
< 0.00001). 
Percents of agreement were determined between the 
patients as a group and each observer. These results 
are shown in Figure 1. The percent of agreement be-
tween the self-report of the patients and observer 1 
ranged from 53% on demonstrating sleeping on the 
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Figure 1. Percent agreement between observers and between observers and patients 
using the Spondylitis Functional Index (SFI). 01 observer 1; 02 = observer 2; 
P = patient. 
back to 87% agreement on rising out of a chair. Overall 
on all 18 activities, the patients and observer 1 agree-
ment was 66%. 
The results between observer 2 and the patients as 
an entire group were similar to those for observer 1. 
The percents of agreement ranged from a low of 53% 
on the task of using a push broom (doing your job or 
housework) and a high of 83 % agreement on the ability 
of patients to rise from a chair. Overall on all 18 ac-
tivities, the patients and observer 2 agreement was 
67%. For all parameters, the agreement between ob-
servers was greater than that between the observers and 
patients. 
The Pearson coefficients and Cohen's kappas be-
tween observers by diagnostic groups are listed in Table 
3. Inter-observer correlations on the activities of the SFI 
are depicted in Table 4. The Pearson coefficients be-
tween activities on the SF! ranged from 0.60 to 1.00 
and kappas ranged from 0.59 to 1.00. The overall inter-
observer reliability measured by the Pearson was 0.91 
and kappa was 0.86. We consider these values to dem-
onstrate excellent agreement between the observers (12-
14). 
Table 3. Pearson correlations and Cohen's kappas 
between two observers by diagnostic groups 
Diagnosis r K 
Ankylosing spondylitis 0.88 0.81 
Reiter's syndrome 0,94 0.89 
Psoriatic arthritis 0.93 0.89 
Overall 0,91 0.86 
Correlation coefficients and kappas were determined 
between the patients as a group and between each ob-
server. The results between observers and patients are 
shown in Table 5. The data for observer 1 demonstrate 
Pearson coefficients ranging from r 0.12 on the ability 
of the patient to sneeze or cough and r 0.71 on the 
patient's ability to rise from a chair. The overall Pearson 
was 0.53, suggesting a moderate relationship. The over-
all kappa was 0.39, indicating only a fair relationship 
between observer 1 and the patient responses. 
Table 4. Pearson correlations and Cohen's kappas 
between two observers, by activities on the Spondylitis 
Functional Index 
Activity K P 0.05 
Bend over to pick up an object 0.93 0.93 0.000 
Climb one flight of stairs 1.00 1.00 0.000 
Cough or sneeze 0.60 0.59 0.010 
Crouch down 1.00 1.00 0.000 
Do your job or housework 0,89 0.89 0.000 
Get into a car 0.85 0.84 0.000 
Get out of bed 1.00 1.00 0.000 
Get up from a chair 0.93 0.93 0.000 
Lie down 0.84 0.83 0.000 
Pull on pullover shirt 0.65 0.64 0.010 
Run 0.92 0.79 0.009 
Put on your shoes 0.87 0.86 0.009 
Sleep on your back 0.88 0.75 0.000 
Sleep on your stomach 0.96 0.87 0.000 
Remain standing for 10 minutes 0.91 0.87 0.000 
Sit down in a chair 0.86 0.85 0.000 
Turn in bed 0.79 0.79 0.009 
Pull on trousers 1.00 1.00 0.000 
Overall 0.91 0.86 0.000 
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Table 5. Pearson correlations and Cohen's kappas between observers and patients, by activities on the 
Spondylitis Functional Index* 
r K 
Activity Ob 1 Ob 2 Ob 1 Ob 2 P = 0.05 
Bend over to pick up an object 0.38 0.34 0.26 0.22 NS 
Climb one flight of stairs 0.66 0.66 0.61 0.61 0.01 
Cough or sneeze 0.12 0.00 0.12 0.00 NS 
Crouch down 0.60 0.60 0.53 0.53 (Db 1 0.009) 
(Ob 2 r = 0.01; K = 0.05) 
Do your job or housework 0.44 0.47 0.16 0.20 r = 0.05; K = NS 
Get into a car 0.14 0.20 0.13 0.13 NS 
Get out of bed 0.52 0.52 0.48 0.48 (Db 1 = 0.01; Ob 2 = 0.05) 
Get up from a chair 0.71 0.65 0.71 0.65 0.01 
Lie down 0.63 0.60 0.57 0.58 0.01 
Pull on pullover shirt 0.63 0.45 0.55 0.37 (Db 1 0.01) 
(Db 2 r 0.05; K = NS) 
Run 0.46 0.41 0.23 0.28 (Db 1 r = 0.05; K NS) 
(Ob 2 = NS) 
Put on your shoes 0.54 0.53 0.53 0.53 (Db 1 = 0.009; Ob 2 0.05) 
Sleep on your back 0.68 0.63 0.30 0.25 r 0.01; K = NS 
Sleep on your stomach 0.51 0.43 0.37 0.43 (Db 1 r = 0.05; K NS) 
(Db 2 r = 0,01; K = NS) 
Remain standing for 10 minutes 0.21 0.29 0.24 0.25 NS 
Sit down in a chair 0.21 0.41 0.21 0.40 NS 
Turn in bed 0.22 0.30 0.21 0.28 NS 
Pull on trousers 0.28 0.28 0.27 0.27 NS 
Overall 0.53 0.52 0.39 0.39 (Ob 1 NS) 
(Db 2 r NS) 
• Observer 1 (Ob 1) and observer 2 (Ob 2) are statistically the same unless reported separately. NS 
zero correlation. 
The data for observer 2 and the patients were similar 
to those for observer 1. Pearson correlations ranged 
from r = 0.00 (no correlation between patients and 
observer 2) on the ability of patients to cough or sneeze 
to a high of r = 0.63 (moderate correlation) on the 
ability of patients to sleep on the back. The kappa 
ranged from 0.00 on coughing or sneezing to 0.65 (mod-
erate correlation) on getting up from a chair. The overall 
Pearson (r = 0.52) demonstrates a fair to moderate cor-
relation and the overall kappa (K == 0.39) indicates a 
low to fair degree of correlation. 
The two therapists in our study recorded that 21 of 
the 30 patients used some kind of adaptive body man-
uever in order to accomplish a task. The most common 
tasks (prioritized) requiring a maneuver were putting 
on shoes, crouching down. bending over to pick up an 
object, and pulling on trousers (n = 16). The most com-
mon assistive devices used by these subjects were extra 
pillows for sleeping and a shoe horn for putting on 
shoes (n = 6). As the subjects performed the tasks in 
the clinic, they uniformly volunteered to the observers 
the information that they used pillows or a shoe horn. 
Only 3 patients reported pain when trying to accom-
plish a task. 
The most common task that patients reported they 
could not do, and that the therapists observed they 
would be unable to do, was sleep on their stomach. 
Eighteen of the 30 subjects could not assume the po-
sition of sleeping on their stomach due to physical 
limitation and pain. The next tasks patients could not 
do, as observed by the therapists, were run and sleep 
on their back. Those subjects who could not run in-
dicated concern about their immobility. 
DISCUSSION 
The present study was prompted primarily to de-
termine whether two trained physical therapists ob-
serving patients with AS, PsA, or RS could have high 
levels of agreement and reliability between the scores 
of their observations when using the SFI. Since the 
aims of physical therapy treatment in these spondy-
larthropathies are to control pain and to maintain or 
improve function, it is important to have the assurance 
that the instrument used to measure patient perfor-
mance is inherently accurate and reliable when used 
by different therapists on the same patient. Generic 
measures of mobility and health status instruments 
such as the Sickness Impact Profile (SIP) (15), Arthritis 
rArthritiS Care and Res."ch 
I 
Impact Measurement Scales (AIMS) (16), and even the 
Health Assessment Questionnaire for Spondylitis (17), 
may not reflect an actual picture of the patient's func-
tionallevel. Patients may unknowingly adapt their mo-
tion behavior when they do a task, or they could be 
using an assistive device to help them execute a move-
ment 
The SFI was designed by a physician group with an 
interest in AS (8). The authors did not specify whether 
a physical therapist or the patient gave input into the 
design of the instrument. Both of these parties are vi-
tally concerned with the outcome of a measure of func-
tion (18). A problem common to the use of the SIP, 
AIMS, and SFI is the restriction of the instruments to 
eliciting responses that might indicate a wide range of 
answers about how patients perform a task. For ex-
ample, the scoring system on the SFI allows patients 
only 3 choices of answer to the questions; therefore, it 
is not made known to the reader of the self-report 
whether patients are using adaptive behaviors or as-
sistive devices to accomplish their functional activities. 
Our observers reported that these variations were pres-
ent in the subjects. 
Another interesting observation was made regarding 
tasks the patients reported they could or could not 
accomplish compared to the subsequent assessment by 
the therapists of their ability to do the tasks. Of the 21 
subjects who demonstrated adaptive body manuevers 
to complete a given task, 9 had indicated that they 
could do the tasks on the SFI with no difficulty. This 
seems to indicate that these individuals were unaware 
that they had adapted the way they accomplished their 
movements or had adapted their movements without 
difficulty. 
While the SFI has been demonstrated to have high 
reproducibility as a self-report tool, the modest agree-
ments between the patients and observers have several 
possible explanations. First, what patients report they 
can do may be different from what the therapist ob-
serves at one point in time, as was done in this study. 
Second, how patients interpret their ability to accom-
plish a given task can be different from what is ob-
served in a contrived setting such as the clinic. The 
results of our study demonstrate the difficulty of using 
the tool as an assessment of the actual function of pa-
tients without modifying it to increase the sensitivity 
of the measure. As indicated in a recent study by Gar-
rett et al, the SFI may not be sufficiently sensitive to 
demonstrate an improvement in the actual functional 
ability of the patient when used to measure the efficacy 
of a treatment measure (18). While our data using a 
modified version of the SFI reflect a high percentage 
of agreement between observers as well as high to mod-
erate reliability, caution should be exerted when draw-
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ing conclusions about the 3 separate groups of patients 
participating in this study. The numbers per group are 
small, and the data reflect only a cross-section of pa-
tients with spondylarthropathy. 
In conclusion, when using the SFI to get information 
from patients about their functional abilities, physical 
therapists and others interested in these characteristics 
should appreciate that the patients' responses may not 
entirely reflect their actual abilities. There is excellent 
agreement and inter-rater reliability between observers 
when using the expanded version of the SF!. Modifying 
the SFI to include measures of how difficult it is for 
the patient to accomplish the task, whether adaptive 
body measures are used, or whether assistive devices 
are necessary might be useful for physical therapists 
in assessing the functional abilities of patients with 
spondylitis. 
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